Anisotropic flow measurements in relativistic-heavy ion collisions at RHIC-BNL and LHC-CERN have provided strong evidence for the formation of a strongly coupled Quark-Gluon Plasma (sQGP). In this article, we briefly review and discuss the recent results of anisotropic flow measurements from the STAR and PHENIX experiments at RHIC, such as 1) new measurements at top RHIC energy √ NN =200 GeV, 2) collective effects in small and large colliding systems, 3) current results and their understanding from the first beam energy scan program at RHIC (BES-I) and future plans for the BES-II program.
Introduction
The main goal of the experimental heavy ion programs at both the Relativistic Heavy Ion Collider (RHIC) and the Large Hadron Collider (LHC) is to study the transport properties of the strongly interacting matter: the equation of state, the speed of sound, and the value of specific shear viscosity or the ratio of shear viscosity to entropy density ( / ) [1, 2] . The anisotropic flow, as manifested by the anisotropic emission of particles in the plane transverse to the beam direction, is one of the important observables sensitive to these transport properties. The azimuthal anisotropy of produced particles can be quantified by the Fourier coefficients in the expansion of the particles' azimuthal distribution as: / ∝ 1 + ∑ =1 2 cos( ( − Ψ )) [3] [4] [5] , where is the order of the harmonic, is the azimuthal angle of particles of a given type, and Ψ is the azimuthal angle of the th-order event plane. The th -order flow coefficients can be calculated as = ⟨cos[ ( − Ψ )]⟩, where the brackets denote an average over particles and events. In this work, we briefly review and discuss the recent results of the measurements of elliptic ( 2 ) and triangular ( 3 ) flow at RHIC energies. ]. In this model framework, the values of the coefficients (for < 3 GeV/c) have been attributed to an eccentricity-driven hydrodynamic expansion of the plasma produced in the collision zone. That is, a finite eccentricity moment drives uneven pressure gradients in-and out of the event plane , and the resulting expansion leads to the anisotropic flow of particles about this plane.
New results at top RHIC energy
The event-by-event geometric fluctuations in its initial density distribution are found to be responsible for finite elliptic flow signal 2 in the collisions with almost zero impact parameter, and the presence of odd harmonic moments in the initial geometry and final momentum anisotropy [4, 5] . The event-by event distribution of the hydrodynamic response shows that scales almost linearly with for elliptic (n=2) and trianglular (n=3) flow harmonics, with nonlinearities in the response appearing for the harmonics 4 and higher. The proportionality constant between and is found to be sensitive to the transport properties of the matter such as as the equation of state and the specific shear viscosity / . The shear viscosity suppresses higher order harmonic flow coefficients >2 more strongly than the elliptic flow signal 2 . The data at top RHIC energies and LHC seem to follow the "acoustic scaling" for anisotropic flow, which suggests that viscous corrections to / grow exponentially as 2 and 1/(̄) [7] [8] [9] :
where T is the temperature,̄is the transverse size of the collision zone and is the nth order eccentricity moment. For a given harmonic number n, this equation indicates a characteristic linear dependence of ln( / ) on 1/(̄), with a slope proportional to / [7] [8] [9] . The dimensionless sizēis approximately proportional to ( ℎ / ) 1/3 , where ℎ / is the charge particle multiplicity density [10] . The data for top RHIC energy show that, for a given centrality, >1 for all observed hadrons scale to a single curve when plotted as / /2 versus / , where is the number of constituent quarks in a given hadron species and = − 0 is the transverse kinetic energy for these hadrons [11, 12] .
The observed scaling may indicate that the bulk of the anisotropic flow at top RHIC energies is partonic, rather than hadronic. Lowering the collision energy and studying the energy dependence of anisotropic flow allows a search for the onset of the transition to a phase with partonic degrees of freedom at an early stage of the collision. 
Collective effects in small and large colliding systems
A surprising discovery in high-multiplicity + and + collisions at the LHC and + and 3 + collisions at RHIC was the observation of strong azimuthal anisotropies reminiscent of those in A+A collisions. Namely, an appearance of azimuthal correlations that extend in long-range rapidity known as ridge, mass ordering of the extracted identied particle coefficients, the observation of constituent quark number scaling with transverse kinetic energy and many others (for a comprehensive review we refer to Ref [14, 15] ). An outstanding question remains whether the origin of collective effects in small colliding systems can be attributed to hydrodynamic evolution like in heavy-ion collisions or a natural consequence due to initial state dynamics that appear in the final state observables or a combination of both [14] . A promising experiment driven approach for distinguishing the two scenarios is the systematic study of small systems with expected differences in the initial geometry. At top RHIC energy the Glauber model where each nucleon is a form of three constituent quarks, the model describes very well the experimental data for using a single choice for the transport parameters, such as shear and bulk viscosities [19] . 
Results from the RHIC BES-I program

The first phase of the Beam Energy Scan (BES-I) program at the Relativistic Heavy Ion Collider (RHIC) is based on Au+Au collision data collected between 2010 and 2014
at center-of-mass energies √ NN =7.7, 11.5, 14.5, 19.6, 27, and 39 GeV. The BES-I program has four physics goals: search for the turning off of the signatures of the Quark Gluon Plasma (QGP), the search for the possible first-order phase transition between hadronic gas and QGP, the search for the possible critical end point and the study of the transport properties of the strongly interacting matter as a function of the temperature and baryon chemical potential [20] [21] [22] . Figure 4 (left) shows the dependence of 2 of charged hadrons calculated from the four-particle cumulant method measured for several centralities and for energies ranging from 7.7 GeV up to 2.76 TeV [23] . It is striking how little the elliptic flow signal for inclusive charged hadron changes over such a wide range of energies and initial energy densities: the energy changes by a factor 400 and initial energy density changes by nearly a factor of 10. GeV as published by STAR collaboration [24] . This work shows that the scaling holds separately for most of the particles and anti-particles withing 10-15%. The meson may not follow the trend of the other identified hadrons at 7.7 and 11.5 GeV, but more data are needed before any conclusions can be drawn. Hybrid model calculations show that the weak dependence of 2 ( ) on the beam energy may result from the interplay of the hydrodynamic and hadronic transport phase [26] . The trianglular flow 3 is more sensitive to the viscous damping and might be an ideal observable to probe the formation of a QGP and the pressure gradients in the early plasma phase. {2} for charged hadrons produced at midrapidity from 7.7 GeV up to 2.76 TeV for different bins in collision centrality [25] . At low energies √ NN < 14.5 , the 2 3 {2} become consistent with zero in 50-60% peripheral collisions. This result is consistent with the idea of absence of a low viscosity QGP phase in low energy peripheral collisions [26] . For more central collisions, the values of The left panel of Fig. 6 shows the preliminary STAR data for the √ NN dependence of the integrated of charged hadrons from 0-40% central Au+Au collisions [9] .
It shows an essentially monotonic trend for 2 , 3 and 4 with √ NN as might be expected for a temperature increase as √ NN increases [9] . The same authors applied the "accoustic scaling" to data in order to estimate the √ NN dependence of / .
Using the observation that changes very slowly with beam energy and the mea- 2 ) results from the left panel of Fig. 6 . In contrast to , the excitation function of the viscous parameter " shows a non-monotonic behaviour over the same beam energy range. A similar non-monotonic trend for / has been observed in the hybrid viscous hydrodynamical calculations [28] , tuned to describe the STAR BES-I 2 data. The next BES-I goal is to search for the predicted first-order phase transition [12, 13] between hadronic and QGP phases. The promising probe which may be sensitive to the pressure produced at early stage is the {2} is driven by ever increasing pressure gradients in ever denser systems at higher energies, then the local minimum in 2 3 {2}/ ch,PP could be an indication of an anomalously low pressure inside the matter created in collisions with energies near 15-20 GeV, where a minimum is also observed for the slope of net-proton directed flow [25] . The interpretation of data in this energy regime is complicated by changes in meson to baryon ratio, baryon stopping, non-flow effects and fluctuations, and longer passing time at lower energies [25] . The inner TPC (iTPC) of STAR[32] is being upgraded to improve the energy loss dE/dx resolution, momentum resolution, the pseudo-rapidity acceptance from | | < 1 to
